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Lower limb injuries in
aerobics partici.pants
in Western Australia:
An incidence study
To determine the incidence of injury in aerobics
classes in Perth, Western Australia, a
questionnaire was developed and distributed
to 274 aerobics participants and 59 instructors
at 20 aerobics centres. Questionnaires were
returned from 86 per cent of instructors and 94
per cent of participants.
Thirty-five per cent of instructors and 22 per
cent of participants reported at least one injury
caused or aggravated by aerobics in the previous
12 months. When hours of participation or
instruction per year were considered, the injury
incidence rate was 0.18 injuries per 100 hours
for the instructors and 0.27 injuries per 100
hours for the participants. Instructors reported
ankle/foot injuries (43.3 per cent) and shin
injuries (23.3 per cent) most commonly while
participants, particularly those in step classes,
reported that the knee was injured most
commonly. Injuries among aquarobics
participants were low and were confined to the
calf, ankle and foot.
[Potter H: Lower limb injuries in aerobics
participants in Western Australia. Australian
Journal of Physiotherapy 42: 111-119]
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ur society has developed a
heightened awareness of the role
that exercise plays in maintaining
a healthy lifestyle. Aerobic dance
(aerobics) is a recreational and
competitive activity which has
increased in popularity since it began
in 1969 (Garrick et aI1986). Aerobics
classes aim to increase the fitness of the
musculoskeletal, cardiovascular and
pulmonary systems (Richie et a11985,
Rockerfeller and Burke 1979) and have
also been demonstrated to improve
mood (Choi et aI1993). Each class
typically consists of a warm up and
stretch period, an aerobic exercise
period, a muscle strengthening period,
cool down exercises and stretches
(Mutoh et al 1988).
In response to problems with lower
limb injuries, the style and content of
aerobics has changed from its original
format of high impact, where both feet
may be simultaneously off the
supporting surface (fanis 1990), to low
impact where one foot is always in
contact with the floor during the
aerobics exercise period (Koszuta
1986). To add variety, and to increase
participant interest and attendance
levels, step aerobics were introduced to
Australia in 1988. Step classes focus on
stepping up and down on an adjustable
platform while executing upper body
movements. One foot remains in
contact with either the platform or the
ground at all times and thus qualifies as
low impact (Reebok et a11990).
Aquarobics classes are another more
recent innovation. These classes have
been developed from rehabilitation
exercises performed in water to enable
the pregnant, older or more frail
population to take advantage of the
buoyancy ofwater and the resultant
reduced stress on the lower limbs.
In Western Australia, there are 555
accredited aerobics instructors, with
aerobics being the third most popular
sport for females. Unfortunately, there
are only minimal statistics available on
the incidence or pattern of injury
occurring during aerobics particularly
step or aquarobics. The only recent
Australian study (Brown and O'Neil
1990) was conducted before the
introduction of step classes and prior
to the increased popularity of
aquarobics.
The purpose of this study was to
investigate and describe the incidence
oflower limb injuries in aerobics
participants in the Perth metropolitan
area. Specifically, the study aimed to
establish whether the incidence, site or
severity of injury varied with the type
of class and also whether any other
participant or environmental factors
could be identified.
Method
Procedure
A sample questionnaire was formulated
following a review of the literature and
detailed interviews with four aerobics
instructors. After distribution to 16
111
participants and four instructors
further modifications were made and
the questionnaire was distributed to
another sample group of23. The final
questionnaire on the incidence,
distribution and severity of injuries
associated with aerobics .classes was
then constructed and tested for
reliability. It was distributed to 274
aerobics participants and 59 instructors
at 20 aerobics centres in Perth,
Western Australia. There was a 95 per
cent return rate from participants and
86 per cent from instructors. One
centre refused to allow distribution of
the questionnaire due to fears of
litigation.
The questionnaire included an
absolute visual analogue scale (AVAS),
consisting of a 10cm horizontal line
bounded with the verbal descriptors
"no pain" at one end and "pain as bad
as it could possibly be" at the other, for
each injury. This scale is a valid
method for evaluating the intensity of
clinical pain (Price et a11983) yielding
consistent results over time and
requiring little effort to complete
(Carlsson 1983, Zusman 1986). As a
further indicator of the severity of
injury, subjects recorded the number of
missed classes (if any), whether the
injury had interfered with their work
or activities of daily living, and
whether they sought treatment.
Perceived exertion during each type
of class was self reported using a
numbered scale with phrases at every
odd number ranging from "very, very
light" to "very, very hard" (Stamford
1976). This Borg Rating of Perceived
Exertion scale (RPE) has been shown
to be at least as good as heart rate in
predicting intensity of exercise (Eston
et al 1987) although aerobics
participants tend to underrate their
level of exertion compared with the
instructors (Clapp and Little 1994).
Aerobics participation was described
in terms of the type of classes attended
and the frequency of attendance. The
presence of any injury (where injury
was defined as any condition which
caused pain and/or any alteration in
activity) in the previous 12 months was
reported. Subjects marked their injury
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site(s) on a body chart and also ticked a
box from a list of body sites.
Reliability and validity
Eleven subjects completed the
questionnaire on three separate
occasions one week apart. Each
question was analysed separately for
consistency of response over the three
occasions. Intraclass correlation values
(ICC) were calculated from a repeated
measures ANOVA (Statview Graphics
Abacus Concepts Inc. Berkeley, CA,
USA 1988). The ICC were above 0.90
for .all questions except the number of
classes missed following an injury
(ICC =0.59). More than 97 per cent
agreement was obtained for categorical
data. The site of muscle soreness and
the activities that caused muscle
soreness tended to be less reliably
reported but this may have reflected a
true change in muscle soreness each
week because of a difference in
instructor, degree of participation or
fatigue.
Content validity was high, as the
questionnaire was based on
information from the literature, from
meetings with aerobics instructors and
from information gained from the
sample and pilot questionnaires.
Questions covered all hypotheses and
were able to delineate injured from
uninjured participants. As there is no
"gold standard" method of obtajning
information on injury rates, criterion
validity was substantiated by
comparison of the questionnaire results
with information obtained from the
instructor interviews and from the
literature. Construct validity was
confirmed when the results of the
study were found to be consistent with
existing concepts and trends in the
literature (Del Greco et al 1987).
Subjects
All subjects were between 18 and 79
years of age (mean 32, SD 6 years) and
had attended at least six aerobics
classes in the preceding six months.
Pregnant women and women less than
six months post-partum were excluded
from the study. One subject who
reported 12 injuries was excluded as
being unrepresentative.
AUSTRAliAN PHYSIOTHERAPY
Ethical issues
The research project was approved by
the Human Ethics Committee of
Curtin University ofTechnology and
supported by the Aerobics Institute of
Western Australia (1992). Each
aerobics centre manager, all aerobics
instructors and all participants
provided verbal informed consent to
the study. Written informed consent
was then obtained from participants
and instructors prior to completion of
the questionnaires. A guarantee of
anonymity was given. To avoid a bias
towards injury, the subjects were told
that the questionnaire concerned
aerobics participation.
Data management
Participants and instructors data were
subdivided into five groups:
(i) Step - those who did step aerobics
but not high impact aerobics. Step
height was graded as low
(1 Reebok step ± 1 block), medium
(step + 2 blocks) or high
(step + 3 blocks);
(ii) High Impact - those who did high
impact aerobics but not step
aerobics;
(iii) Low Impact ~ those who did low
impact aerobics but not step or
high impact;
(iv) Water - those who did aquarobics
but not step or high impact; and
(v) Mixed - those who did both step
and high impact aerobics.
Missing data in one or more sections
meant that the subject was excluded
from the analysis for that section only.
Where multiple injuries were reported,
each injury was considered separately.
The injury incidence was calculated
from the mean frequency ofattendance
per week and number of weeks per
year for each type of aerobics for
participants and instructors.
Pearson's and Spearman's rank
correlation coefficient tests were used
to examine the association between
continuous variables. Analysis of
variance (ANOVA) was used to
determine whether there was any
significant difference in RPE for each
class type. Frequency distributions of
gender, duration of participation,
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frequency of attendance per week, class
type, step height, shoe type, number of
injuries per person and body region of
injury (body chart) were det~rmined.
The use of hand held weights was
classified as either yes or no.
Descriptive data were grouped into
categories for Chi square analysis.
Results
The mean, standard deviation and
range of age, body mass index (BMI),
RPE and frequency of attendance for
participants and instructors are listed
in Table 1. There were 46,260
participant hours and 19,176 instructor
hours over 45 and 47 weeks
respectively. Fifty four per cent of
participants had been attending for
more than two years.
More than two thirds of the
instructors took a combination of high
impact and step classes with some also
taking low impact or aquarobics
~lasses. Twelve per cent took only high
Impact classes or only step classes. The
remainder took both aquarobics and
low impact classes (Figure 1).
For the participants, the pattern was
quite different with only one third
included in the mixed group, one third
taking step classes alone, 15.6 per cent
high impact classes alone, 2.3 per cent
low impact aerobics classes alone and
the remainder (19 per cent)
participating in aquarobics only.
Both the instructor and participant
groups were predominantly female and
less than 35 years of age. There was a
significant main effect for age
(F(58,4) = 37.20,p < 0.001) an? BMI
(F(2584) = 11.34, P< 0.001) WIth
aquai-obic participants significantly
older and with higher BMI than
participants in step, high impact or
mixed classes. Participants in low
impact were of a similar mean BMI to
those in aquarobics.
Almost half the participants had
participated in, and 95.8 per cent of
instructors had been taking, classes for
more than two years. More than 70 per
cent of participants attended between
three and five classes per week for 47
weeks a year with those doing a
mixture of step and high impact classes
attending more frequently and those
attending aquarobics the least. The
mean number of classes for instructors
was 8.3 per week.
The participants wore mainly
aerobics shoes (39.8 per cent) or cross
trainers (23.2 per cent) with 15 per
cent wearing less supportive running
shoes. Instructors favoured
predominantly aerobics shoes (58.3 per
cent) and cross trainers (25.0 per cent).
There was no significant association
between shoe type and the incidence of
injury (p > 0.05). However the
association between shoe type and the
site of injury was significant (:x! =4.27,
P = 0.04) with most participants who
were wearing runners injuring the calf
or heel.
Incidence of injury
Thirty-seven per cent of instructors
reported at least one injury in the
previous 12 months whereas the rate
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Figure 1.
Percentage of participants and instructors in each type of aerobics class. (Mixed =high
impact -I- step. Step =step classes only. = impact ollly. low =low impact only,
Aquarobics =water aerobics only).
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Site of injury for instructors ami participants
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for the participants appeared lower at
only 22.2 per cent. However when
hours of attendance at aerobics classes
per year were considered, the rate of
injury among participants was
significantly higher at 0.27 injuries per
100 hours than that for instructors
(0.18 injuries per 100 hours). Twenty-
five per cent of injuries were current at
the time of the questionnaire. One
quarter of participants and one third of
instructors reported that the injury was
sustained during an aerobics class, with
the remainder of injuries possibly
occurring elsewhere but reported as
aggravated by aerobics.
Most participants and instructors
reported working hard to very hard
(mean ISD] RPE 15 [3.6]) during
classes, with no significant difference
in the mean rate between either
instructors or participants or between
participants in different classes. No
effect on injury incidence was found
for either perceived exertion or
duration of participation in aerobics.
No significant relationship was found
between the OCcurrence of injury and
either age or EMI of the instructors or
participants. However a trend for
instructors with lower EMI to have a
higher likelihood of injury was
apparent (rho == - 0.28, P = 0.058).
Chi square analysis revealed a trend
for the number of injuries to vary with
the type of class Ci == 9.13, P= 0.058).
The incidence of injury was highest in
high impact classes (0.23) followed by
step (0.14) then water (0.11). The
number doing low impact alone was
too small for analysis. When data from
the instructors and participants were
grouped, a significant difference was
identified between injury rates and
class (x2= 13.04,p =0.011). There
were more injuries in those doing a
mixture of high impact and step classes
than in those doing high impact or step
classes only. Thirty-eight per cent of
instructors and participants did mixed
classes but this group contained 55.2
per cent of the injuries. There was a
trend for the risk of injury to increase
with a higher frequency of attendance
(less than 20 per cent injured if
attending less than 5 classes a week, 29
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• Step Aerobics low Impact
• Participants
Severity of participant Ys.
instructor injuries
Absolute visual analogue scale scores
indicated that instructor injuries were
IoJiI>
per cent injured if attending 6 classes
and 35 per cent if attending 7 or more
classes per week).
Injury sites for participants vs.
instructors
The most common sites of instructor
and participant injuries are displayed in
Figure 2. For instructors, the ankle and
foot were injured twice as often as the
shin, and three times as often as the
knee. In contrast the participants
injured the knee twice as often as the
calf/heel, shin or ankle /foot. Incidence
of upper body and low back injuries
were similarly low in both groups (10
per cent).
Injury site vs.. class type
The difference in injury sites varied
significantly with class type for the
participants (x2= 27.29,p = 0.026) but
not for the instructors. In high impact
classes the most common injuries for
participants were of the knee (28.6 per
cent), shin (25 per cent) and ankle
(19.6 per cent) with 82 per cent of shin
injuries occurring in these classes. In
step classes the knee was injured twice
as frequently (43.8 per cent) as the calf!
heel (20.8 per cent) (Figure 3). Over
half the reported knee injuries
occurred in step classes. Within the
step group of instructors, knee
problems were six times more frequent
than calf!heel injuries. There were no
reported injuries above the knee in the
aquarobics group. Numbers in low
impact classes were too small for
analysis of injury site.
For participants, both the incidence
of injury and the site of injury were
found to vary with step height
(rho =0.17,p=0.007;X2 = 23.62,
P= 0.020 respectively). Up to 70 per
cent used a medium step while less
than 8 per cent of participants and
instructors used the highest step.
There was no association between
injury rate and step height for the
instructors.
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tlcti\lities associated with injury.
figure 3.
Incidence of each site of injury ill each class
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perceived to be 30 per cent more
painful (60.8, SD 4.9cm) than
participant injuries (38.6, SD 20.8cm).
Additionally, their injuries appeared
more severe with 40 per cent of the
injured instructors missing a mean of
9 classes over 1.5 weeks (while also
modifying their daily activities over
this time). Twenty-three per cent
required modifications during aerobics
only, while 37 per cent were able to
continue their aerobics classes. One
instructor ceased high impact classes
completely. Only 20 per cent of
participants missed classes (mean of 7
classes missed over three weeks) but 34
per cent reduced their aerobics classes
and 46 per cent were able to continue
their classes without modification.
More injured instructors (65 per
cent) than injured participants (50 per
cent) sought treatment. No significant
relationship was found between the site
of injury and the severity of the injury
(p > 0.05) but almost half of those with
anklelfoot or low back injury sought
treatment compared with less than a
quarter of those with knee or shin
injuries. Instructors reported diagnoses
of plantar fasciitis, shin splints or soft
tissue injury to the low back, pelvis,
knee, heel or foot. Participant
diagnoses were mostly unspecified.
Factors related to injury
The most commonly reported
perceived causative factors leading to
injury were:
(i) overexertion (40 per cent of
participants; 47 per cent of
instructors);
(ii) increased frequency of attendance
(30 per cent of participants; 41 per
cent of instructors);
(iii) a change in instructor (14 per cent
of participants);
(iv) returning after a break from classes
(12 per cent);
(v) a change in the type of class
instructed (6 per cent); and
(v) the use of hand weights (4 per
cent).
More participants and instructors
used hand weights during step and low
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impact than in high impact classes. For
the instructors, the use of a hand
weight during step classes was actually
associated with less injury (rho = - 0.36,
P= 0.014). The specific movements
reported to be associated with injuries
are displayed in Figure 4.
Muscle soreness
The incidence of muscle soreness (as
distinct from injury) following aerobics
classes was .also investigated. Almost
half the participants and instructors
reported experiencing muscle soreness
at least occasionally in the first 24
hours .after a class. The soreness
dissipated in less than a day in the
majority. Muscle soreness was.
significantly less after aquaroblcs
(x2 = 21.02, P= 0.05). There was a
trend for high impact classes to
produce muscle soreness more
frequently than step classes (33.3 per
cent compared with 20.8 per cent) for
the instructors but not for the
participants.
There was no clear pattern of the site
of soreness between classes or between
instructors and participants. However,
the calf was the site of soreness twice as
often as any other area. The most
commonly reported reasons for the
development of muscle soreness were
(in decreasing order): a change in the
type of class attended, more frequent
attendance, over-exertion, the use of
hand weights and returning after a
break from classes.
Discussion
The introduction of new leisure and
sporting activities, while bringing .
variety and enjoyment, often results m
new patterns of injuries. Unfortunately
there is very little research on the type,
or incidence, of injuries associated with
Australian aerobics classes and none on
injuries associated with step or
aquarobics classes.
The injury incidence found in this
study is remarkably similar to that
found previously in American studies
(1985 and1986) and in the one
Victorian study (1990). The ratio of
female to male aerobics participants
and instructors, and their mean ages,
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are similar to those who took part in
earlier studies by Brown and O'Neil
(1990), Francis et al (1985), Garrick et
al (1986), Janis (1990), Mutoh et al
(1988) and Richie et al (1985). The
frequency of attendance at classes and
the mean duration of participation are
also similar. However, for instructors,
the mean frequency of class attendance
of 8.3 classes per week was higher than
the 4.7 classes per week reported by
Richie et al (1985).
As the metabolic demands ofaerobics
will differ with class type and intensity
and an individual's age, height, weight
and degree of participation, it was
surprising to find that the mean
perceived exertion rates did not vary
between classes or between
participants and instructors. The.
sensitivity of RPE and of our findmgs
is supported by Clapp and Little (1994)
who reported no difference in
physiological response between
participants and instructors in low
impact, high impact and step classes.
Incidence of injury
The current study provides evidence of
a different incidence and pattern of
injury in step, high impact and
aquarobic participants and different
rates and sites of injury in instructors
compared to participants. The overall
rate of 0.27 injuries per 100 hours of
participation is identical to the only
other Australian study (Brown and
O'Neil 1990) and to the prospective
study by Garrick et al (1986) but it is
higher than the 0.15 rate found by
Mutoh et al (1988). It is lower than the
0.54 injury rates in triathletes quoted
by Korkia et al (1994).
The study has also highlighted some
factors associated with an increase risk
of injury.
Participants
The level of training and knowledge of
the instructor, the participant's own
skill and fitness levels and degree of
participation in other sports or manual
work may all have influenced the injury
incidence rate of the participants. A
class, being a group activity, can never
be individualised nor ideal for all
participants (Mutoh et .al 1988).
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Participants may self select an
incorrect intensity level for their level
of physical ability (Francis et aI1985).
Musculoskeletal and neuromuscular
changes associated with increased age
would normally place older subjects at
higher risk of injury (Garrick and
Requa 1988). Therefore the lack of
association between injury incidence
and age may have been a Type I error
(false negative) related to the skewed
distribution of participant's age to
under 40 years. The participant's
gender, height or weight also did not
appear to be factors although self
selection by older, heavier subjects into
aquarobics may have reduced the
injury rate and biased the results.
Instructors
When considering the higher
frequency of classes taken by
instructors in the current study, the
injury rate is similar to that found by
Brown and O'Neil (1990) and Mutoh
et al (1988). In the prospective study
by Garrick et al (1986) the 0.93 injury
rate may be artificially high due to the
constant monitoring of, and thus
increased awareness of, even small
injuries. In the retrospective studies,
poor recall may be a factor.
Additionally, not all "aerobics" injuries
actually happen in class. As in the study
by Francis et al (1985) more than two
thirds of the injuries were reported as
an aggravation of a previous injury.
The incidence of injuries among
instructors appears to have decreased
since the 1980s. Despite the risk
associated with their higher frequency
of attendance (Janis 1990), instructors
may have less injury risk than
participants because of their higher
fitness, flexibility, co-ordination and
muscle strength. The care they need to
take to demonstrate a "good"
technique to the participants may also
reduce their risk. Education of
instructors has also improved recently
with a demand for professional
registration and ongoing workshops
and training.
The pattern of injuries among
instructors may reflect a lack of
concentration, boredom, fatigue or
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lack of conditioning related to an
overfamiliarity with the class (Garrick
et aI1986). The majority of injuries in
other studies have been reported as
related to overuse, as the high
repetition of some movements may set
up an inflammatory response or result
in muscle imbalance, joint dysfunction
or tendon degeneration over time
(Vetter et al 1985).
The introduction of step classes has
led to more variety of movements and
therefore possibly altered stress on the
lower limbs. In contrast with other
reports where the shin was the most
commonly injured site for instructors
(Francis et al1985,Garrick et a11986,
Richie etaI1985), in the current study
the ankle and foot were injured three
times as commonly as the shin. This
lower incidence of shin problems may
reflect a recent trend in reduction of
running on the spot where high impact
forces need to be absorbed by the foot
(Mutoh et aI1988). The substitution of
more lunging activities may also have
increased the calf and heel injuries as
stress of this area is higher during
excessive lunging (Kravitz 1991). An
unexpected finding was the prevalence
of foot problems, particularly plantar
fasciitis, in aerobics instructors. This
may indicate that the instructors need
to consider more carefully the
condition and type of footwear they
use and the placement of the foot,
P!lrticularly while stepping, as this type
of injury has previously been related to
poor lower limb alignment (Vetter et
aI1985).
The movements reported by both
participants and instructor groups as
leading to, or aggravating, their
injuries are in agreement with other
studies (Mutoh et al 1988). An over
abundance of enthusiasm or returning
after a period of relative inactivity have
previously been identified as factors
predisposing to injury (Vetter et al
1985).
Aquarobics
Despite their higher mean age and
BMI, aquarobics participants had less
than a quarter of the injury rate of the
mixed high impact and step group.
This may reflect less jarring on the
joints of the body when compared with
exercising on land, because of the
buoyancy of water. Aquarobics
participants perceived they were able
to work as hard as the other groups
with less joint strain, as movement
against the friction of .the water
increases the amount of effort required
(Dyson 1990). Although the RPE of
aquarobics participants was the same as
for the other classes, a study by
Eckerson and Anderson (1992) has
shown that during aquarobics the
metabolic intensity of the exercise may
be overestimated. A reduced awareness
of proprioception and thus incorrect
foot placement in water may have
contributed to the calf/ankle and foot
injuries which did occur or the subjects
may have chosen to do aquarobics
because they had foot problems.
The low rate of muscle soreness
following aquarobics is most likely to
be related to the higher use of
concentric actions in both directions
against the force of the water and
correspondingly less eccentric actions
(Osternig et al 1987) with lower peak
torque.
Low impact
Although low impact aerobics are
thought to be more appropriate for the
overweight or sedentary population
who might have difficulty keeping up
with the fast paced tempo of regular
high impact aerobics, Koszuta (1986)
has reported that these classes have
brought their own types of injuries.
The tendency of the class to focus on
exaggerated arm movements to
increase the cardiovascular response
may place additional stress on the
patello-femoral joints, ankle and lower
back as less concentration is placed on
lower limb positioning. Although
vertical impact forces are less than in
high impact, the lateral impact and
shear forces at the foot are similar
(Michaud et alI993). The very small
number of participants who did low
impact classes but not step or high
classes was too small for valid
comparisons to be made.
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Step
Clinically, an increase in the number of
aerobics participants presenting to
physiotherapists for treatment for
patello-femoral pain had been noted
since the introduction of step aerobics
into Western Australia. The findings
of the present study confirm that there
is a higher incidence of knee problems
associated with step compared with
high or low impact aerobics in
participants but not instructors.
Koszuta (1986) suggested that
individuals with pre-existing patello-
femoral dysfunction may not be able to
tolerate the increase in the compressive
and shear forces on the patello-femoral
joint surface cartilage during weight-
bearing with the knee partially flexed.
During stepping, poor technique,
particularly where the foot
overpronates, results in mal-alignment
of the knee and improper transmission
of stress through the lower extremity
(Baitch 1987, Carroll 1986, McConnell
1986, Vetter et alI985). Even if the
technique at the beginning of the class
is ideal, the stress on the patello-
femoral joint may increase as the
postural muscles fatigue and dynamic
alignment deteriorates. Low back pain
may also result from the stepping
action as the hip flexors may be over
strengthened, placingmore stress on
the lumbar spine (Kravitz 1991).
One advantage of step classes is that
less impact is transferred than during
running because more time is available
for the protective mechanisms of
muscle contraction to cushion the feet
(Reebok et alI990). The positive
association found between step height
and injury suggests that in order to
reduce overstress, step participants
should possibly start with a low step
until their technique and muscle
control has improved.
High impact classes
Shin pain continues to be a problem
for both instructors and participants,
with this being the most common site
of injury and resulting in more missed
classes than any other injury. This
agrees with previous studies (Brown
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and O'Neil 1990, Francis etall985,
Garrick and Requa 1986, Janis 1990,
Mutoh et al1988, Richie et al1985,
Vetter et alI985). The high incidence
may be related to the predominance of
repetitious propulsive movements
which place high stresses on the
musculotendinous junctions in the leg
(Carroll 1986). Vertical impact forces
during high impact classes are greater
than in low impact classes (Michaud et
alI993).
The higher incidence of injury in the
mixed step and high impact group may
reflect the higher frequency of
attendance of this group, and hence
overuse injuries, rather than a problem
with combining step and high impact
classes.
Shoes
A disproportionate number of
participants with calf and heel injuries
reported wearing running shoes, which
generally have poor rear foot support
and a sole surface which does not allow
enough travel (Kravitz 1991). Further
studies examining how the many
varieties of shoes, the amount of wear
and the fit of each individual's shoe
contribute to injury need to be
undertaken.
Muscle soreness
The time of onset, the duration and
pattern of reported muscle soreness, as
distinct from injury, are consistent
with the high use of the lower limb,
and the frequency of eccentric muscle
action during aerobics (Fitzgerald et al
1991). The higher incidence of muscle
soreness following high impact
aerobics probably reflects the high
level of eccentric action required to
slow the movement of the limb and to
absorb impact forces. Factors reported
to be associated are consistent with
unaccustomed use and overuse.
Conclusion
This research project has provided a
valuable baseline of relevant Western
Australian statistics on the incidence
and pattern of injuries associated with
high and low impact, step and
aquarobics classes for both participants
and instructors. The lack of bias in
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distributing the questionnaires and the
high return rate lends support to the
validity of the conclusions. The higher
incidence of knee problems in step
participants is in line with clinically
noted presentations whereas the
continuing problem with foot
problems in instructors needs
investigating further.
A difficulty encountered early in the
study was the range of class types at
each centre. It is difficult to be sure the
subjects' classification of high and low
impact was precise. It was also difficult
to gather enough subjects who did only
low impact classes. The lack of
inclusion of the other activities
participants were involved in may have
confounded the results.
To place the incidence of injury in
perspective, it should be noted that the
rates are lower than those quoted by
Garrick et al (1986) for ballet or
modern dance, and also the majority of
injuries did not require any time off.
However, lowering the risk of injury
still further will benefit both
instructors and participants by
enabling a greater enjoyment of the
sport, better fitness, healthier body
image and less cost to the individual
and the community.
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